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Description 



Method of Manufacturing Packaging Laminate 
Technical Field 

This invention relates to the method of manufacturing a laminate for packaging. In 
detail, this invention relates to the method of manufacturing of the laminate for 
container (or carton) manufacture for filling and packaging hot liquid food sold with a 
vending machine etc., and the laminated packaging material which has an oxygen 
(gas) barrier layer and contains the quality maintenance agent for food to be heated. 

Background Art 

The packaging laminated material which is rich in flexibility has been used over many 
years for packaging of liquid food. The packaging container for cow's milk, juice, sake, 
white distilled liquor, mineral water, and other drinks is manufactured by for example, 
forming of the tube shape by the longitudinal seal to the elongated direction of the web 
shape packaging material with crease lines on fibrous substrates (for example, paper 
etc.) / plastics laminate, filling of the content into the packaging material formed by the 
tube shape, transversal sealing to the transversal direction of tube shape packaging 
material, forming to the primary shape of the shape like a cushion or a pillow, cutting 
to the individual container of a fixed interval in case of web-shape packaging material, 
forming of the folded final shape in alignment with the crease line. The final shape 
includes brick shapes with six planes of parallel rectangles, the shape of a polygon 
pillar, (the shape of a hexagon pillar, an octagonal pillar, etc.), tetrahedron shape with 
four triangular planes, etc. The material of a fibrous substrate is thick paper usually. 

Furtherrriore, in the paper packaging container of a gable top shape (roof type), paper 
packaging material is cut in predetermined shape for the blanks sealed in the 
container lengthwise direction, after sealing the bottom of a blanks by the filling 
machine, cow's milk, juice, or other drinks are packed from an top opening, the upper 
part is sealed, and the product container is obtained. In such packaging material, the 
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iappearance design of a packaging container product is printed on tlie surface. 

The laminated packaging material used for the conventional paper packaging 
container product contains the following; low density polyethylene (LDPE) / printing 
ink layer / paper substrate layer (fibrous career layer) / LDPE / aluminium foil 
(aluminum layer, gas barrier layer) / LDPE/LDPE, LDPE / printing ink layer / paper 
substrate layer / LDPE/LDPE, and printing ink layer / LDPE / paper substrate layer / 
LDPE/LDPE, LDPE / printing ink layer / paper substrate layer / LDPE/aluminum / 
polyester (PET), etc. The above are also actually used widely now. 

In the above-mentioned laminate for packaging, generally, the raw-paper roll of the 
paper substrate layer is delivered to a printing machine, and a raw-paper side is 
printed. The printed paper is again wound around to the roll shape, and, subsequently 
to an extrusion laminator, a paper is sent. Molten polyolefin (for example, LDPE etc.) 
are extruded from the extrusion machine to the raw-paper side, when there are gas 
barrier layers (aluminium foil etc.), a molten polyolefin is laminate-coated also 
between the gas barrier layer and the raw paper, and the laminate is manufactured. 
When laminating the above gas barrier layers or adding the functional layer of further 
others, no layers are laminated at once, but separately, a partial preliminary laminate 
is prepared, respectively, and is temporarily wound around to the roll shape, and then 
these partial laminates are laminated, and the final laminate is obtained. 

However, the LDPE used is low density polyethylene by the high-pressure method. 
The low-molecular-weight component contained in high-pressure method low density 
polyethylene bleeds to the opposite surface to be laminated (surface for laminating) 
by temporary roll shape. Even if other layers is laminated to the surface for laminating, 
a good adhesive property is not acquired. And the low-molecular-weight component 
bleeds to the content in the paper container after containerizing and product-filling, 
and when preserving at a long period of time, the taste of the content changes. 

On the other hand, the laminate for paper containers which uses linear low density 
polyethylene (LLDPE) for the innermost layer of the laminate for packaging is 
proposed (JP, 62-78059,A, JP,60-99647,A, etc.). The LLDP is very excellent in impact 
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hardness, a tear strength, cold brittleness-proof, heat-sealing hardness, the hot tag 
performance, etc. However, the method of the solution to the above problem of LDPE 
is not shown. 

On the other hand, the paper container whjjerfi uses the ethylene alpha olefin 
copolymer (the so-called metallocene PE, mid.DPE) which polymerized according to 
the metallocene catalyst for the innerrnjeJst layer of the laminate for packaging is 
/ / proposed (JP,7-148895,A, JP,8-337237^, JP,9-29868,A, JP,9-52299,A, JP,9-76435,A, 
JP,9-142455,A, JP,9-86537,A, Nq/76375 [ nine to ] official report, etc.). The 
metallocene PE has low-temperafure sealable ability, the film workability ability, and a 
good healthy performance by the narrow molecular weight distribution, and the 
application to a container Is known (WO 93/08221, magazine "plastics" Vol44 No. 1 
P60, magazine "chemistry economy" Vol39 No. 9 P48, magazine "plastics" the Vol44 
No. 10 P83). Howe;^r, even though metallocene PE has the low concentration of a 
low-molecular-weiom component, in all the various process conditions in the actual 
manufacturing pcocess of the laminate for packaging, adhesion intensity between the 
composition laj^rs of the laminate for packaging cannot be improved practical. 



When liquid food is fruit juice of citrus fruits etc., the non-scalping ability to perfume, 
flavor, etc. and an oxygen barrier are needed. In the liquid food, oxygen passes 
through the wall of carton and, for the reason, nutritional value of liquid food is lost. In 
order to reduce permeation of the oxygen to carton and to minimize degradation of 
nutrients like vitamin C, usually an aluminum foil layer is added to lamination 
(laminate) material. 

Although aluminium foil is effective as a barrier material, since the use brings the 
concern on environment, the various trials in which the practical substitute of 
aluminium foil is developed have been made. The substitute has the outstanding 
barrier properties of oxygen (gas) and perfume, and is the material which can be 
discarded easily after use. 

Using the vapor deposition layer of an inorganic oxide for the packaging material for 
paper containers as substitution of aluminium foil is proposed conventionally (JP.5- 
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28190,Y, JP,8-500068,A, J P, 6-93 120, A). By the packaging material which has such a 
gas (oxygen) barrier, the paper container which has non-scalping ability or a quality 
keeping ability can be offered. However, the junction (adhesive) performance of the 
surface of the vapor deposition layer of an inorganic oxide and the adhesives resin for 
lamination is not good. 

Furthermore, in all the various process conditions oMhB manufacture step of the 
actual laminate for packaging, practical adhesion injefisity is not provided between the 
composition layers of the laminate for packaging. In addition, in order to prevent 
oxidation degradation or microorganism propagation of contents food by the oxygen 
inside a packaging object, or the transnusfsion oxygen from the outside conventionally, 
the removal means of the oxyger/inside packaging is provided. For example, 
technology of removing oxygenyifito packaging material using the synthetic resin 
kneaded by L-ascorbic acid and^he ferrous ion compound (JP,4-39241 ,Y), packaging 
material which prevents the/neat deterioration of the oxygen scavenger at the time of 
manufacture, and prevepi^s the bleeding out of the oxygen scavenger by having the 
adhesives layer which mixed ascorbic acid (derivative) and the transition metal 
compound of a reaction accelerator (JP,6-190960,A), packaging material which 
prevents the heat damage of the oxygen scavenger at the time of manufacture, and 
prevents the bleeding out of the oxygen scavenger by dispersing and adhering a 
deoxidizer ap<d/or a moisture-absorption agent at the adhesives layer on a substrate 
sheet, andycovering a protection layer (JP,60-10768,U). 

However, in the packaging material for quality retention of a contents product, a 
suitable packaging material for quality retention is not conventionally proposed to the 
liquid food warmed (heated) and sold, for example, a coffee drink, oolong tea, etc. 
Conventionally, various agents are enumerated as an oxygen scavenger as 
mentioned above. However, for several weeks or several months, when storage / 
selling exhibition is carried out in a vending machine or a hot chamber in warming/ 
heating conditions, a suitable packaging material, especially the packaging material 
made of paper (fibrous) are not suggested. The method of manufacturing of the good 
laminate for packaging without peeling (delamination) between layers is not disclosed 
by the conventional technology. 
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In this invention, the purpose is offer of the manufacturing process of the good 
laminate for packaging without peeling (delamination) between layers based on an 
above-mentioned background. The purpose of this invention is offer of packaging 
laminated material with the good layer adhesion intensity for retaining the quality of 
the heated liquid food (for example, a coffee drink, oolong tea, etc.) which is especially 
kept and sold for several weeks to several months in a vending machine or a hot 
chamber. Moreover, the purpose of this invention is offer of the method of 
manufacturing of the laminate for packaging which can carry out a converting 
effectively and efficiently easily in laminated package material manufacture. 

Disclosure of Invention 

The above-mentioned subject is solved by the method of manufacturing of the 
laminated packaging material by this invention. That is, the method of manufacturing 
of the laminate of this invention is characterized by manufacturing the laminate for 
web shape packaging which comprises of the innermost-layer film which has a 
polyolefin layer in at least the surface to be laminated, aluminium foil, a polyolefin 
lamination layer, and a fibrous carrier layer, according to the following steps; 

(a) a step of covering with an adhesive resin of at least one chosen from an ethylene 
acrylic acid copolymer, an ethylene methacrylic-acid copolymer, and an ionomer on 
the surface to be laminated of the innermost film, 

(b) a step of laminating the aluminium foil by application of an adhesives for dry 
laminations or an anchor coat agent to the adhesive resin covered surface of the 
innermost film, 

(c) a step of keeping the laminate for aging of the laminate, after rolling round the web 
shape laminate obtained by the lamination of aluminium foil to a reel shape, 

(d) a step of processing the aluminium foil surface by corona discharge, after 
unwinding the laminate from the kept reel and, 

(e) a step of laminating the fibrous career layer by an extrusion lamination of a molten 
lamination resin to the aluminium-foil surface processed by the corona discharge. 

In the preferable embodiment of the method of manufacturing of the laminate by this 
invention, the polyolefin of the innermost film is characterized by having no 
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contaminant or few contaminants, such as a low-molecular-weight component and an 
additive. 

In the preferable embodiment of the method of manufacturing of the laminate of this 
invention, the polyolefin of the innermost film contains at least a linear low density 
polyethylene with a narrow molecular weight distribution, and is characterized by 
having the properties parameter of the average density of 0.900-0.915, peak melting 
point of 88-1 03-degree C, the melt flow index of 5-20, the swelling ratio (SR) of 1 .4-1 .6, 
and a layer thickness of20-50-micrometer. 

In the preferable embodiment of the method of manufacturing of the laminate of this 
^ invention, the adhesives for dry laminations are characterized by containing the 

quality maintenance agent for food to be heated. The quality maintenance agent for 
hi food to be heated includes ascorbic acid or an ascorbate, and/or vitamin E, 

yi 
ffl 

^ In the preferable embodiment of the method of manufacturing of the laminate of this 
^ invention, it is characterized by containing the quality maintenance agent for food to 
Q be heated which are the minute stratified silicate substantially dispersed uniformly in 

Mr 

L the adhesives layer for dry laminations and ascorbic acid or an ascorbate, and/or 
Ul vitamin E. 

HJ 

In the preferable embodiment of the method of manufacturing of the laminate of this 
invention, it is characterized by keeping the reel shape laminate according to aging of 
48 - 72 hours with a temperature of 15 - 30 degrees C. 

Best Mode for Carrying Out the Invention 

In this invention, the laminate for packaging is a web shape laminate which consists of 
the innermost film which has at least the polyolefin layer in the surface to be laminated, 
the adhesives layer for dry laminations, aluminium foil, a polyolefin lamination layer, 
and a fibrous carrier layer. 

In this invention, the innermost film which has the above-mentioned polyolefin layer is 
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the single film of polyolefin, or a laminated film containing the polyolefin layer. The 
polyolefin includes polyethylene (low density polyethylene, middle-density 
polyethylene, high-density polyethylene, and linear low density polyethylene, the so- 
called metallocene PE, etc.), polypropylene (homo polypropylene, ethylene propylene 
copolymer, etc.), poly-butene -1, and poly hexene-1. The polyolefin is polyethylene 
preferably, is low density polyethylene and metallocene PE further preferably, and is 
the metallocene PE in the most preferable embodiment to this invention. 

Usually, the fibrous carrier layer (paper substrate) which can be used in this invention 
is the material made from kraft pulp, and needs the outstanding intensity and the 
outstanding low water absorptivity. As the kind, there are a bleached paper (FBL), 
paper (UBL) which is not bleached, paper (DUPLEX) of FBL and UBL, clay coat paper, 
a multilayer duplex paper (MB), etc., and anything may be used in this invention. 

The polyolefin lamination layer used in order to laminate the laminated package 
material of this invention is chosen from low density polyethylene, LLDPE which 
contains at least the linear low density polyethylene which has a narrow molecular 
weight distribution, and has the specific properties parameter, an ethylene vinyl 
acetate copolymer (EVA), and an ionomer. The LLDPE works as an adhesive 
thermoplastic material layer between a paper substrate (fibrous carrier) layer and a 
barrier layer. The LLDPE contains at least the linear low density polyethylene which 
has a narrow molecular weight distribution, and has the properties parameter of the 
average density of 0.890-0.925, a peak melting point of 88-103-degree C, the melt 
flow index of 10-20, the swelling ratio (SR) of 1.4-1.6, and a layer thickness of 10-25- 
micrometer. By use of the LLDPE, since the extrusion laminating properties and its 
converting properties in the case of package material manufacture are excellent, 
manufacture of package material laminating can carry out very good. 

The aluminium foil in this invention is a gas barrier layer, for example, is aluminium foil 
with the thickness of 5-10 microns. Gas barrier layers other than aluminium foil can be 
included if needed. 

In order to improve an adhesive property with a gas barrier layer and other laminating 
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composition layers, a layer can also be laminated as an adhesive layer by use of the 
synthetic resin of an ethylene vinyl acetate copolymer (EVA) and the ionomer (lO) 
which cross linked between ethylene vinyl-methacrylate copolymer molecular by the 
metal ion. The suitable thickness of the adhesives layer is 10-50micro approximately. 
Preferably, the adhesives layer is EVA or lO with a layer thickness of10micro-18micro. 

The laminating material for packaging for paper containers by this invention can 
include at least the ink layer by printing provided in the outside surface of the semi 
material which does not laminate the outermost resin layer yet, or the ink layer formed 
in the outside surface of a sealable outside resin layer. Ink includes the aqueous or 
oily ink for flexo printings, the oily ink for gravure, the hardenable ink for offset printing, 
etc. In the embodiment of the preferable package material for paper containers of this 
invention, the ink layer includes partial common components (for example, imine 
component etc.) with the component included in the anchor coat agent layer adhered 
with this ink layer. 

In this invention, the thermoplastic material which laminates on the package material 
outside surface includes polyolefin resin, such as polyethylene, polypropylene, and an 
ethylene copolymer. The thermoplastic material includes the low density polyethylene 
(LDPE) used conventionally, linear low density polyethylene (LLDPE) excellent in the 
resistance (oil resistance, acid resistance, penetration resistance, etc.) against a 
content, middle-density polyethylene, the coextrusion film containing polyethylene, 
etc. 

In this invention, the method of manufacturing of the laminate for packaging consists 
of the following steps; 

(a) the step of covering with at least one adhesive resin chosen from an ethylene 
acrylic acid copolymer, an ethylene methacrylic-acid copolymer, and an ionomer on 
the surface to be laminated of an innermost film, 

(b) the step of laminating aluminum foil on the adhesive resin covering surface of the 
innermost film by use of the adhesives for dry laminations, or the application of an 
anchor coat agent, 

(c) the step of keeping the reel according to reel shape rolling up and aging of the web 
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shape laminate which are acquired by the lamination of aluminium foil, 

(d) the step of carrying out corona discharge processing of the aluminium foil surface 
of the laminate pulled out from the kept reel and, 

(e) the step of laminating the fibrous carrier layer by the extrusion lamination of the 
resin for molten laminations to the aluminium foil surface processed by the corona 
discharge. 

In the step (a) in the method of manufacturing of this invention, at least one adhesive 
resin chosen from an ethylene acrylic acid copolymer, an ethylene methacrylic-acid 
copolymer, and an ionomer is covered on the surface to be laminated of an innermost 
film. The content of the acrylic acid of an ethylene acrylic acid copolymer and the 
content of the methacrylic acid of an ethylene methacrylic-acid copolymer are 5-15 
wt. % preferably. The melt flow rate (MFR) is preferably 5-1 Og / 10 minutes (load 2.16 
Kgf/cm^, temperature of 190 degrees C). 

In this invention, the coating method of the adhesive resin of the polyolefin surface 
includes the wet lamination method, the dry lamination method, the non-solvent type 
dry lamination method, the extrusion lamination method, T die coextrusion method, 
the coextrusion lamination method, the inflation method, the method of applying the 
molten adhesive resin to a polyolefin film surface, the method of applying an adhesive 
resin film surface of the molten polyolefin, etc. Although the coating thickness of an 
adhesive resin can be suitably changed by the use of a laminate etc., the thickness is 
2-20 micro, and is preferably 5-15 micro. 

In the step (b) in the method of manufacturing of this invention, an aluminum foil is 
laminated on the adhesive resin coated surface of the innermost film by use of the 
adhesives for dry laminations, or the application of an anchor coat agent. 

When using the dry laminating method, the adhesives which constitute the adhesives 
layer include concretely the two-liquid cure type urethane adhesives used in a dry 
lamination etc., polyester urethane adhesives, polyester urethane adhesives, acrylics 
adhesives, polyester adhesives, polyamide adhesives, polyvinyl acetate adhesives, 
epoxy adhesives, rubber adhesives, etc. The aluminum foil is laminated on the 



-9- 



NTP-265-7-PCT 
PCT/JP99/01379 



adhesive resin coating surface of the innermost film using the above-mentioned 
adhesives for dry laminations. 

Moreover, when using an anchor coat agent, an isocyanate (urethane) anchor coating 
agent, a polyethylene imine anchor coating agent, the poly butadiene anchor coating 
agent, an organic titanium anchor coating agent, a polyurethane anchor coating agent, 
the poly acrylics anchor coating agent, a polyester anchor coating agent, an epoxy 
anchor coating agent, a polyvinyl acetate anchor coating agent, a cellulose anchor 
coating agent, the anchor coat agent of the adhesives for a lamination, etc. are used. 
By the application to the aluminum-foil surface of an anchor coat agent, an aluminum 
foil is laminated on the adhesive resin coated surface of the innermost film. 

In the step (c) of the method of manufacturing of this invention, the laminate is kept 
under the aging after reel shape rolling up of the web shape laminate obtained by the 
lamination of an aluminum foil. A storage space is improvable as a result of rolling 
round a laminate to a reel state. At the rest steps, the increase in efficiency of 
processing and work can be attained. However, the aluminum-foil surface may contact 
the innermost surface of the innermost film directly, and contaminants (for example, a 
low-molecular-weight component, a remains catalyst, etc.) may shift / bleed from the 
innermost film to the aluminum-foil surface. 

In a preferable embodiment, a reel shape laminate is kept under the aging in the 
normal temperature of 15 degrees C - 30 degrees C for 48 to 72 hours. In this 
embodiment, the migration velocity of the contaminant to an aluminum-foil surface 
can be controlled by storage of a comparatively low temperature. This contact and 
contamination can be minimumized by short storage time. In this invention, although 
considered as normal temperature and a short period as mentioned above, long-term 
aging and storage under high temperature are also possible. In this invention, the step 
conditions of the manufacturing process can be changed broadly. 

In the step (d) in the method of manufacturing of this invention, the laminate is pulled 
out from the kept reel and the aluminum-foil surface is processed by the corona 
discharge. In this invention, when laminated, corona processing is again performed to 
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the aluminum-foil surface. Additional processing of ozonlzation etc. can be performed 
if needed. 

In tlie step (e) in the method of manufacturing of this invention, the fibrous carrier 
layer is laminated by the extrusion lamination of a molten lamination resin to the 
corona-discharge processed aluminum-foil surface. 

The resin for laminations which can be used in this invention includes the following; for 
example, a polyethylene (including for example, metallocene PE) and ethylene- a - 
olefin copolymer, polypropylene, polybutene, the polyisobutene, polyisobutylene, 
polybutadiene, polyisoprene, the copolymer of ethylene and unsaturated carboxylic 
acid, such as an ethylene methacrylic-acid copolymer or an ethylene acrylic acid 
copolymer, or the acid modified polyolefin resin that modified them, an ethylene ethyl 
acrylate copolymer, an ionomer resin, an ethylene vinyl acetate copolymer, etc. 

In this step, laminated composition layers, such as an ink layer, a metal vapor 
deposition layer, a metal vapor deposition support film, and an outermost 
thermoplastic material layer, may also be included in a fibrous carrier layer in addition 
to this carrier layer. 

In the preferable embodiment of the method of manufacturing of the laminate of this 
invention, the adhesives for dry laminations or an anchor coat agent contains a food- 
to-be-heated quality maintenance agent (that is, a quality maintenance agent for food 
to be heated). The food-to-be-heated quality maintenance agents are ascorbic acid or 
an ascorbate, and/or vitamin E. 

The laminate of the embodiment has the layer of the adhesives containing the food- 
to-be-heated quality maintenance agent. It is preferable to use the adhesives which 
can be diluted with an aqueous solvent as the adhesives, for example, when a food- 
to-be-heated quality maintenance agent is water-soluble. Specifically, the adhesives 
for polyester dry lamination, polyurethane adhesives, the adhesives for the polyimine 
dry lamination, the adhesives for a dry lamination of polyester polyurethane, a 
urethane anchor coat agent, a polyurethane anchor coat agent, the polyimine anchor 
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coat agent, the anchor coat agent of polyester polyurethane, a silicone anchor coat 
agent, a quick cure type urethane anchor coat agent, an epoxy amine anchor coat 
agent, etc. can be used. 

The adhesives containing an anchor coat agent contain a food-to-be-heated quality 
maintenance agent. The quality maintenance agent blocks the air and the inhibitor 
against the quality which have penetrated the gas barrier layer in the warming state to 
the inner layer side of packaging laminated material. The quality maintenance agent 
absorbs the air dissolved into liquid food. As a food-to-be-heated quality maintenance 
agent, the oxygen absorber of iron/enzyme, the chelate compound which has a 
porphyrin ring, and the oxygen absorber which consists of an organic compound and 
a reaction accelerator are not preferable. Specifically, the organic compound which 
consists of ascorbic acid, its derivative, or fatty acid, the reaction accelerator which 
consists of a transition metal compound, and the organic compound which consists of 
a transition metal complex of poly carboxylic acid or salicylic acid chelate and the 
reaction accelerator of ascorbic acid of a reducing agent are not preferable. On the 
other hand in the preferable embodiment of this invention, ascorbic acid or an 
ascorbate, and/or vitamin E are preferable as a food-to-be-heated quality 
maintenance agent. 

As the dispersing method of the food-to-be-heated quality maintenance agent to the 
above-mentioned adhesives, if a food-to-be-heated quality maintenance agent is fully 
dispersed, optional methods are employable. Specifically, the method of kneading / 
distributing can be shown in adhesives or its solution after absorption of the solution- 
ized food-to-be-heated quality maintenance agent on the powder and other carrier 
objects of a resin, or the microencapsulation by the gas transmission material of a 
food-to-be-heated quality maintenance agent. In addition, when adhesives consist of 
two kind of liquid, after mixing a food-to-be-heated quality maintenance agent with 
either the main agents or a curing agent, the method of adding the remainder is also 
possible. After containing the main agents and a curing agent, the method of adding a 
food-to-be-heated quality maintenance agent is preferable. It is because the method 
does not damage the adhesion ability of adhesives. 
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The content of the food-to-be-heated quality maintenance agent to its adhesives and 
anchor coat agent changes with absorptivity ability made Into the purpose. The 
preferable content of a food-to-be-heated quality maintenance agent is 1 - 50 wt. % to 
adhesives, and it is 5 - 20 wt. % further preferably. In cases where less than the above, 
a gas-absorpion performance falls remarkably. On the other hand, in cases of more 
than the above, trouble arises in the adhesive ability of the adhesives. 

In the mixture and kneading to the anchor coat agent of a food-to-be-heated quality 
maintenance agent, it is preferable to avoid the hot conditions exceeding 40 degrees 
C. The mixture temperature conditions is under normal temperature, for instance, 15 
to 30 degrees C, preferably 10 degrees C to 35 degrees C. 

In the preferable embodiment in this invention, the adhesives layer contains the 
minute sheet silicate dispersed uniformly substantially. 

The phyllosilicate which has a mean particle size within the range of 1-80 microns, 
and does not include the particle size of 300 microns or more in an adhesives layer 
preferably is contained at 0.1 - 10 wt. %. In the packaging material, the phyllosilicate is 
substantially dispersed uniformly in 50 Angstrom or more of distance between layers. 
In this embodiment, the shape of a minute layer of a silicate means one unit of the 
substance with one side of 0.002-1 micrometer, and the thickness of 6-20A. The 
distance between layers of the phyllosilicate means the distance between the center 
of gravity of the plate of phyllosilicate. The uniform dispersion of phyllosilicate means 
the state where 50% or more of the silicate separates into every sheet without lump 
formation, keeps the distance between layers 100 A or more in parallel and/or random 
mutually, and disperses on the molecular level in the case of dispersion of 
phyllosilicate. 70% or more of phyllosilicate is in the above-mentioned state still more 
preferably. 

In the raw material of such a sheet silicate, the phyllosilicate mineral (phyllosilicate) 
which consists of layers of a magnesium silicate or aluminum silicate can be shown. In 
the preferable embodiment of this invention, the phyllosilicate (clay mineral) which has 
between layers a metal ion (except for Na, K, Li, and calcium) (for example, metal ion 
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chosen from Ag, Zn, Co, Cd, and Cu) or its metal compound can be used. The 
phyllosilicate itself has good antibacterial ability to various microorganisms, such as a 
pseudomonas aeruginosa, coliform bacillus, and a Staphylococcus aureus. Therefore, 
the antibacterial ability Is given to the packaging laminated material containing the 
phyllosilicate. 

In the method of manufacturing of this antibacterial phyllosilicate, the antibacterial 
phyllosilicate containing a metal ion can be obtained by separation, washing, and 
drying of a precipitate which are obtained according to dispersion of the water swelling 
clay mineral to the solution of organic solvents, such as methanol and acetone, and 
water with the water-soluble salt of the metal chosen from Ag, Zn, Co, Cd, and Cu. 
Moreover, by another method, an antibacterial phyllosilicate with a metal hydroxide 
can be obtained from the precipitate obtained by dropping of the alkali solution to the 
above-mentioned dispersing liquid. 

A preferable blended quantity of phyllosilicate is 0.1 - 10 wt. % further preferably 0.05 
to 15wt. % to adhesives. Since the improvement effects, such as an oxygen barrier, 
durability over stress, and a non-scalping / quality preservability, are low, less than 
O.OSwt. % of the blended quantity of phyllosilicate is not preferable. 

In the preferable embodiment of the method of manufacturing of the laminate of this 
invention, the polyolefin of the innermost film has the following properties parameter. 
The polyolefin contains the linear low density polyethylene which has a narrow 
molecular weight distribution, and has the properties parameter of the average density 
of 0.900-0.915 (preferably 0.905-0.910), peak melting point of 88-103 degrees C 
(preferably 93-103 degrees C), the melt flow index of 5-20, the swelling ratio 
(SwellingRatio, SR) of 1.4-1.6, and layer thickness of 20-50 micrometers (preferably 
20-30 micrometers). 

Such linear low density polyethylene is blend polymer which contains at least the 
linear low density polyethylene (mLLDPE) which has the narrow molecular weight 
distribution obtained by the polymerization which used for example, the metallocene 
catalyst. The ethylene - a - olefin copolymer obtained as this mLLDPE by the 
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polymerization whicli the metallocene catalyst used can be used. To the active site of 
the present catalyst being uneven and being called multi-site catalyst, since the active 
site is uniform, the metallocene catalyst is also called single site catalyst. 

Specifically, the resin of mLLDPE includes the ethylene - a- olefin copolymer which 
polymerized using metallocene catalysts, such as the brand name "AFFINITY" and 
brand name "ENGAGE." (DOWCHEMICAL), the brand name "EXACT" (EXXON 
CHEMICAL), the brand name "KERNEL" (Mitsubishi Chemical), the brand name 
"EVOLUE" (Mitsui Petrochemical). 

In this invention, as long as the above-mentioned properties parameter is kept, resins 
other than above-mentioned mLLDPE can be used. In cases where it is difficult to 
obtain the above-mentioned properties parameter by mLLDPE sole, other polymer 
components can be blended. The above-mentioned other polymer is thermoplastic 
resins, such as polyolefin resin, such as polyethylene, polypropylene, and an ethylene 
copolymer, and a polyester resin. 

The polymer includes conventional low density polyethylene (LDPE) and linear low 
density polyethylene (LLDPE) excellent in the resistance (oil resistance, acid 
resistance, penetration resistance, etc.) over a content, the coextrusion plymer of 
middle-density polyethylene and polyethylene, etc. 

The density of the low density polyethylene blended as mentioned above is 0.91 - 
0.93 g/cm^. Molecular weight is 1x10^ to 1x10®, and a melt flow rate (MFR) is 0.1- 
20g/10min. In addition, although the resin is additive-free basically, according to a use, 
various additives, such as an antioxidant, a ultraviolet-absorption agent, an antistatic 
agent, lubricant, an anti blocking agent, a fire retardancyized agent, inorganic and an 
organic bulking agent, a coating material, and a pigment, can also be added suitably. 



<Example 1> 

By the coextrusion of the inflation method of low density polyethylene (brand name 



Example 
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SUMIKASENL718H by Sumitomo Chemical), and an ethylene-acrylic acid copolymer 
(brand name POLYETHY A221M by Mitsubishi Chemical), a web shape film laminate 
(30micro of polyethylene layers, lOmicro of ethylene acrylic acid copolymers) is 
obtained. Immediately, an aluminum foil with a thickness of 9micro is laminated in the 
ethylene acrylic acid copolymer surface of the film laminate with polyurethane 
adhesives (brand name LX-747 A/KX -75 by Dainippon Ink & Chemicals). Then, a 
laminate is rolled round to a reel shape. The laminate of a reel shape is aged and kept 
for four days at 40 degrees C for the cure of an adhesive resin. The food-to-be-heated 
quality maintenance agent, i.e., ascorbic acid, is added by the above-mentioned 
polyurethane adhesives. 

Subsequently, a laminate is un-wound from the kept reel and the aluminum-foil 
surface is processed by the corona discharge (the corona-discharge processing 
machine by PILLAR, output of 15 W/m^). 

In the laminator provided down-stream at the corona-discharge processing step, the 
non-printed surface of the printing raw paper which it un-wound from the roll is 
laminated by the extrusion lamination from the high temperature T die of melted low 
density polyethylene to onto the corona-discharge processing aluminum-foil surface 
of a web shape laminate. In this laminator, melted low density polyethylene is 
simultaneously extruded to the printing surface of the raw paper, and a waterproof 
outermost thermoplastic resin layer is formed. 

About the obtained packaging laminated material, the adhesion intensity between an 
aluminum-foil surface and a web shape film laminate (polyethylene film) is measured 
by JIS K6854 (stretching velocity;50mm/min.)- The adhesion intensity as the result is 
1 .0 Kgf/25mm. The intensity shows sufficient adhesion intensity actually. On the other 
hand, the adhesion intensity at the time of manufacturing the above-mentioned 
packaging laminated material, without carrying out corona-discharge processing of 
the aluminum-foil surface is 0.2 Kgf/25mm. and is inadequate actually. 

A brick shape container is obtained by formation of the crease line to the packaging 
laminated material obtained in the example, tube shape forming filling of the liquid 
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food into tube-like package material by the longitudinal seal of the package nnaterial, 
the transversal seal to the transversal direction of tube-like package nnaterial, forming 
to cushion form primary shape, cutting by the fixed interval, and forming to the final 
shape by folding in alignment with the crease line. 

In cases where liquid food is green tea, the increase in the oxygen concentration of 
the liquid after preservation for three weeks and two months under the conditions of 
60-75 degrees C and 60%RH is not observed. Moreover, there is no generating of 
foreign matters, such as mold, and the deterioration of a flavor, flavor, and a scent and 
other something unusual are not seen. Similarly, in cases where liquid food is a coffee 
drink, the result of the same evaluation is good. There is no generating of foreign 
matters, such as mold, and deterioration of flavor and a scent and other something 
unusual are not observed. 

<Example 2> 

Polyester adhesives are used as substitution of polyurethane adhesives. The food-to- 
be-heated quality maintenance agent containing adhesives which contained L-sodium 
ascorbate of the food-to-be-heated quality maintenance agent of 10 weight parts to 
the solid part 100 weight part of the adhesives (polyester adhesives (trade name : 
TAKERAK A- 515 /A-50, by Takeda Chemical)) are used. Except obtaining laminated 
material by the application (the amount of applications : approximately 3.0 g/m^ (at the 
time of drying)) of these adhesives by the photogravure printing (a depth of 80 
micrometers) of 120 line/inch, and its lamination, the laminated material for packaging 
by this invention is obtained and evaluated like Example 1 , and the same result as the 
above is obtained. 

<Example 3> 

Except using the vitamin E as an alternative of ascorbic acid, and the ionomer as an 
alternative of the ethylene acrylic acid copolymer of an adhesive resin (Mitsui DU 
PONT POLYCHEMICAL, trade name HIMIRANE AM7207). the laminated material for 
packaging by this invention is obtained and evaluated like Example 1 , and the same 
result as the above is obtained. 
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<Example 4> 

By extrusion coating of the ethylene acrylic acid copolymer (trade name POLYETHY 
A221M by Mitsubishi Chemical) to a low density polyethylene film (trade name 
SUMIKACEN L718H by Sumitomo Chemical), a web shape film laminate 
(polyethylene layers of 30micro / ethylene acrylic acid copolymers of lOmicro) is 
obtained. 

The sodium L-ascorbate of a food-to-be-heated quality maintenance agent is mixed to 
a silicone anchor coat agent under the normal temperature of 25 degrees C in 10 
weight parts to the solid part 100 weight part of the anchor coat agent. 

The food-to-be-heated quality maintenance agent containing anchor coat agent is 
applied to the whole surface of an aluminum foil (9 micrometers in thickness), the 
aluminum foil is laminated with the adhesive resin surface of the web shape film 
laminate, and the laminate Is rolled round to a reel. The reel shape laminate is aged 
and kept for three days at 30 degrees C for the cure of the adhesive resin. 

Subsequently, the laminate is un-wound from the reel, and the aluminum-foil surface 
is processed by the corona discharge (the corona-discharge processing machine 
made from PILLAR, output 15 W/m^). 

The laminate is obtained by sending of the printing packaging paper to the extrusion 
laminator after the corona-discharge processing step and extruding of the low density 
polyethylene material from an extruding machine to between the paper surfaces and 
aluminum foil external surface from the high temperature T die. Finally, the laminated 
material for packaging of one example by this Invention which laminated low density 
polyethylene material on the external surface of this laminate is obtained. 

About the obtained packaging laminated material, the adhesion intensity of an 
aluminum-foil surface and a film laminate (polyethylene film) is measured based on 
JIS K6854 (stretching velocity;50 mm/min). The adhesion intensity of the result is 1.4 
Kgf/25mm. This intensity shows sufficient adhesion intensity actually. Moreover, 30- 
day extension of the period of aging and storage does not bring about strength 
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deterioration. On the other hand, in cases where it manufactures packaging laminated 
material without coating an adhesive resin although an aluminum-foil surface is 
processed by the corona discharge, the adhesion intensity of an innermost film and an 
aluminum foil is 0.4Kgf / 25mm, and is inadequate actually. 

The obtained packaging material shows the oxygen permeability of less than 5 cc/m^ 
24 hr-atm (23 degrees C, 50%RH). A brick shape container is obtained by formation of 
the crease line to the packaging material, tube forming by the longitudinal seal of the 
package material, filling of the filling liquid food into tube-like package material, the 
transversal seal to the transversal direction of tube-like package material, forming to 
primary shape like a pillow, cutting to each, and the final shape forming by folding in 
alignment with the crease line. 

In cases where liquid food is green tea, the increase in the oxygen concentration in a 
liquid is not observed by preservation for three weeks and two months the conditions 
of 60-75 degrees C and 60% RH. Moreover, there is no generating of foreign matters, 
such as mold, and deterioration of a flavor, flavor, and a scent and other something 
unusual are not observed. Similarly, in cases where liquid food is a coffee drink, the 
result of the above-mentioned evaluation is good. 

There is no generating of foreign matters, such as mold, and deterioration of flavor 
and a scent and other something unusual are not observed. 

<Example 5> 

Except use of the vitamin E as an alternative of ascorbic acid, and an ionomer (Mitsui 
du Pont POLYCHEMICAL, trade name HIMIRAN AM7207) as the alternative of an 
ethylene acrylic acid copolymer, the laminated material for packaging by this invention 
is obtained and evaluated like Example 4, and the same result as the above is 
obtained 

<Example 6> 

Except having used the quick cure type urethane anchor coat agent as an alternative 
of a silicone anchor coat agent, the laminated material for packaging by this invention 
is obtained and evaluated like Example 4, and the same result as the above is 
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obtained. 

<Comparative example 1> 

The packaging material of the comparative example is obtained and evaluated like 
Example 4 except use of the ascorbic acid and the transition metal compound as an 
alternative of the food-to-be-heated quality maintenance agent of an example 4, no 
processing of the corona discharge to an aluminum-foil surface, and manufacture of 
packaging laminated material without coating of an adhesive resin. The result that the 
adhesion intensity of an innermost film and an aluminum foil is 0.2 Kgf / 25mm, and is 
inadequate actually, and quality of the food to be heated cannot be maintained at a 
long period of time is obtained. 

<Comparative example 2> 

The laminated material for packaging of a comparative example is obtained and 
evaluated like Example 4 except no covering of the adhesive resin to the innermost 
film of an example 4, the corona-discharge processing as the alternative, and aging 
and storage for three days and for 30 days. The adhesion intensity of an innermost 
film and an aluminum foil is 1 .2 Kgf / 25mm in three days, and is 0.4 Kgf / 25mm in 30 
days. The result that the intensity falls remarkably, and is inadequate actually, and 
quality of the food to be heated cannot be maintained by long-term aging and storage 
at a long period of time is obtained. 

<Example 7> 

With the blend with linear low density polyethylene (mLLDPE) with the narrow 
molecular weight distribution which polymerized with the metallocene catalyst, and the 
low density polyethylene by the high-pressure method, an innermost film with the 
average density of 0.910, the peak melting point of 97-degree C, the melt flow index of 
15, the swelling ratio of 1.5, and a thickness of 25-micrometer layer is obtained. The 
web shape laminate is obtained by coating of the ethylene methacrylic-acid copolymer 
(made in Mitsui du Pont Chemical, trade name NEWCLEL AN2012C) to the film. The 
laminate is further laminated with the adhesives for dry laminations of Example 2 on 
the whole surface of an aluminum foil with a thickness of 9 micrometers, a web shape 
laminated film is prepared, and the laminated film is rolled round to a reel. 
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The reel shape laminate is aged and kept for three days at 25 degrees C for the cure 
of an adhesive resin. Subsequently, a laminate is un-wound from the kept reel and the 
aluminum-foil surface is processed by the corona discharge (the corona-discharge 
processing machine by Pillar company, output 15 W/m^). 

On the other hand, the low density polyethylene (density =0.920 g/cm^, Ml=5.1) by the 
high-pressure method is extrusion coated at the extrusion temperature of 330 degrees 
C on a paper substrate (weight =320 g/m^) by 20 micrometers in thickness, and an 
outermost thermoplastic material layer is laminated. In the laminator provided down- 
stream at the corona-discharge processing step, web shape laminated package 
material is obtained by fusion extrusion of the blend adhesive thermoplastic material 
layer of the linear low density polyethylene (mLLDPE) of the narrow molecular weight 
distribution which polymerized with the metallocene catalyst, and the low density 
polyethylene by the high-pressure method between the paper surface of low density 
polyethylene / paper substrate, and the aluminum-foil side of the aluminum-foil 
laminate. The blend adhesive thermoplastic material has the average density of 0.920, 
99-degree C of peak melting point, the melt flow index of 17, the swelling ratio of 1 ,5, 
and 12-micrometer of the layer thickness. 

About the obtained packaging laminated material, the adhesion intensity between an 
aluminum-foil surface and a film laminate (polyethylene film) is measured based on 
JIS K6854 (stretching velocity;50 mm/min). The adhesion intensity of the result is 1 .6 
Kgf / 25mm, This intensity shows sufficient adhesive strength actually. On the other 
hand, in manufacture of the packaging laminated material in no processing according 
to the corona discharge on an aluminum-foil surface, and non-coating of an adhesive 
resin, the adhesion intensity between the innermost film and its aluminum foil is 0.8 
Kgf / 25mm, and intensity reduces it by half. 

The obtained packaging material shows the oxygen permeability of less than 5 cc/m^ 
24 hr-atm (23-degree-C50% RH). The packaging material is formed in the brick final 
shape. In cases where liquid food is green tea, the increase in the oxygen 
concentration in the liquid is not observed by preservation for three weeks and two 
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months under the conditions of 60-75 degrees C and 60%RH. Moreover, there is no 
generating of foreign matters, such as mold, and deterioration of a flavor, flavor, and a 
scent and other something unusual are not observed. Similarly, in cases where liquid 
food is a coffee drink, the result of the same evaluation is good. There is no. 
generating of foreign matters, such as mold, and deterioration of flavor and a scent 
and other something unusual are not obsen/ed. 

<Example 8> 

The laminated material for packaging and the paper carton of further a brick type are 
produced like Example 7 except using the blend thermoplastic material of the linear 
low density polyethylene (mLLDPE) of the narrow molecular weight distribution which 
polymerized with the metallocene catalyst, and the low density polyethylene by the 
high-pressure method as an alternative of the low density polyethylene by the high- 
pressure method of the outermost thermoplastic material layer in Example 7. The 
blend thermoplastic material has the average density of 0.915, 95-degree C of peak 
melting point, the melt flow index of 17, the swelling ratio of 1 .5, and 18-micrometer of 
layer thickness. Furthermore, the laminate and paper carton are similarly estimated as 
Example 7. The pattern desgin color printed by paper-layer external surface can be 
vividly viewed from the outside with gloss through the transparence outermost 
thermoplastic material layer. 

As an understanding from the above-mentioned example, a laminate good to 
packaging which does not have peeling between the layers of a laminate can be 
obtained by the method of manufacturing of the laminate for packaging of this 
invention. Especially, a packaging laminated material aiming at quality retention of the 
products (for example, a coffee drink, oolong tea, etc.) of the liquid food kept and sold 
in a vending machine or a hot chamber in the high temperature state for several 
weeks to several months can be offered, and packaging laminated material with good 
layer adhesion intensity can be offered. Moreover, in the laminated package material 
manufacture for packaging, the reel shape laminate for laminated can be kept at a 
long period of time, with the adhesion possibility maintained. Easily, a converting can 
be carried out effectively and efficiently. 
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Moreover, in the embodiment in whicli a food-to-be-heated quality maintenance agent 
is added, since the high temperature for a molten lamination is unnecessary, 
deterioration of the performance of a quality maintenance agent can be prevented. 
Since a quality maintenance substance is contained inside laminated material, the 
quality maintenance substance does not contact content food directly. Therefore, 
there is no problem of bleeding of the quality maintenance substance, and the 
laminate is safe and applicable to packaging of a liquid. 

Furthermore, in the embodiment which uses metallocene polyethylene for the 
innermost film, since a molecular weight distribution is narrow and few low-molecular- 
weight components are little, contamination of the aluminum-foil surface at the time of 
aging storage in the reel state is reduced. The layer adhesion intensity of the 
laminated inside of the body becomes better more firm by the method of 
manufacturing by this invention. And with the metallocene polyethylene of an 
innermost film, tougher seal intensity is made possible, influence is not received in the 
temperature of a filling content, but a good seal is obtained. 

In the embodiment which the minute phyllosilicate disperses uniformly substantially, 
the packaging laminate in which the dispersing layer has a gas barrier and has non- 
scalpings, such as good perfume and flavor, with an aluminum foil can be obtained. 

Industrial Applicability 

The laminate obtained by this invention is applicable to filling packaging of liquid 
products, such as cow's milk, a lactic-acid-bacteria drink, liquid soup, a fruit-juice drink, 
barley tea, green tea, oolong tea, an alcoholic beverage, a seasoning, medical 
supplies, cosmetics, a coating material, adhesives, ink, a developer, etching liquid, 
and others. Preferably, the laminate can be formed in an above-mentioned liquid food 
paper container (containers, such as a one-piece type, a two-piece type, and a three- 
piece type), a composite can, an insert forming container, a double container, etc. 
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